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(meth)acrylic monomer having at least trifunctions, an organic polymer, and at 
least one photopolymerisatlon initiator having a maximum absorption wavelength 
at 300-400 nm in the spectral absorption spectrum. 



USE - The photosensitive colouring composition is used In producing the colour 
filter for use in electronic displays, and image sensors for colour display. 

ADVANTAGE - The colour filter is produced by the photolithographic method. The 
use of the colour filter yields the liquid crystal colour display having high 
quality and high durability. The photosensitive colouring composition has high 
dissolution rate against the low-concentration. (0.1% or below) alkaline 
developing solution. 
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(54) PHOTOSENSITIVE COLORED COMPOSITION AND COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the compsn. having high reliability, high sensitivity^ and high accuracy and having 
high solubility in an aq. alkaline developer by consisting of the compsn. of a photosensitive resin and pigments and using the 
photosensitive resin which may be patterned by exposure and is specified in the average dissolution rate in the developer to a 
specific range. 

SOLUTION: The pigments are used in place of dyes as coloring agents. Colored resists which are the photosensitive colored 
compsn. contg. the pigments are so designed that the average dissolution rate in the aq. alkaline developer attains 20 to 200mg/l 
liter developer having 0. 1 wt.% alkali concn./lmin. The preferable compsn. for the resists capable of satisfying the dissolution 
rate is a resist material contg. at least one kind of tri-or higher functional (meth) acrylate monomers, org. polymer and at least one 
kind of photopolymn. initiators having the max.. absorption wavelength at 300 to 400nm in spectral absorption spectra. As a 
result, the application of a photofabrication method is made possible in the manufacture of color filters by the resists. 
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1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photosensitive coloring constituent for light filters with which an average dissolution rate [ as opposed to / consist 
of a photopolymer and a pigment, and exposure patterning is possible for this photopolymer, and / the developer ] is characterized 
by being 20-200mg / alkali concentration 0. 1 % of the weight developer 1 1. / Imin. 

[Claim 2] The photosensitive coloring constituent for light filters according to claim 1 with which a photopolymer contains the 
polyflinctional (meta) acrylate monomer and the organic polymer of at least one sort of three or more organic functions, and at 
least one sort of photopolymerization initiators which have the maximum absorption wavelength from 300nm to 400nm by the 
spectral-extinction spectrum. 

[Claim 3] The photosensitive coloring constituent for light filters according to claim 2 whose organic polymers are an acrylic acid 
(meta), styrene, and 3 system copolymer of benzyl (meta) acrylate. 

[Claim 4] The photosensitive coloring constituent for light filters according to claim 3 which are 20-40 mols (meta) of acrylic 
acids, 25-45 mols of styrene, and 10-50 mols of benzyl (meta) acrylate when the copolymerization ratio of an organic polymer 
makes the whole 100 mols. 

[Claim 5] The photosensitive coloring constituent for light filters according to claim 2 whose molecular weight of an organic 
polymer is 10,000-70,000. 

[Claim 6] The photosensitive coloring constituent for light filters according to claim 2 whose acid numbers of an organic polymer 
are 20 - 250mgKOH / resin g. 

[Claim 7] The photosensitive coloring constituent for light filters according to claim 1 by which a pigment is covered by the 
dispersant and/or the organic polymer according to claim 2. 

[Claim 8] The light filter characterized by being the light filter which established red, green, and a blue pixel and a blue black 
matrix, and prepared the transparent-electrode layer in the front face fiirther, and forming the aforementioned pixel and/or the 
black matrix from the photosensitive coloring constituent according to claim 1 to 7 on a transparent substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention aims at offer which is the photosensitive coloring constituent 
especially used for the optimal light filter for image-sensors uses, such as a liquid crystal display and CCD, and its manufacture 
about the photosensitive coloring constituent and light filter which are used for manufacture of the light filter used in fields, such 
as an electronic display and image sensors for color displays 
[0002] 

Pescription of the Prior Art] Conventionally, in the display of a liquid crystal drive, in order to cany out especially color display, 
it is not necessary to say that the light filter under liquid crystal cell composition is the most important member four members of 
the transparent film which holds the matrix of the black section for (1 ) shading. Red for (2) color displays (R), Green (G), and 
Blue (B), and (3) color matrix on a glass front face although the composition changes a little with TFT, STN, and TN types, and 
the transparent-electrode film for driving liquid crystal fiirther -- it consists of a layer Various methods are devised in order to 
form the color matrix layer of these layers. In the present condition, it roughly divides with a staining technique, a pigment-content 
powder method, print processes, and an electrodeposition process, and four sorts of methods are put in practical use. However, in 
each method, there is a respectively peculiar problem to a quality performance and low-cost-izing, and the problem solving is 
considered. 
[0003] 

[Problem(s) to be Solved by the Invention] For example, the light filter by the staining technique is put in practical use in use in 
the image pick-up tube use. By this method, a tingibility fihn is formed on a glass substrate, pattern exposure is carried out 
through a photo mask, and a dyed pattern is formed by developing this. This is dyed one amorous glance in three primary colors. 
Then, resist-printing processing is performed, it goes into the process of two amorous glance, the procedure fi-om formation of a 
tingibility film is repeated, and the pixel pattern of two amorous glance and three amorous glance is formed. Next, for protection 
of the pixel section, and flattening, a transparent topcoat layer is installed in a front face, and the ITO fihn for transparent 
electrodes is formed on it. Thus, in a staining technique, the formation process of a light filter is very long. 
[0004] Furthermore, although a tingibility fihn gives photosensitivity with dichromate to naturally-ocurring-polymers material, 
such as gelatin and casein, also in that a photosensitive material is limited to the material which has a dye affinity by the color, 
own lightfastness of a color, and thermal resistance, a problem produces it. Moreover, in manufacture by print processes, although 
each pixel is printed and produced using the ink which distributed the pigment to thermosetting resin or the ultraviolet-rays 
hardenability resin, while highly precise pattern formation is difficult, a problem arises in the surface smooth nature of the light 
filter formed since mechanical oscillation at the time of printing etc. cannot be excepted. 

[0005] Furthermore, in an electrodeposition process, an ITO film is formed on a glass substrate and patterning of this is carried 
out. If a pigment is distributed to the transparent and stable polymer which introduced the carboxyl group and it melts in water, 
polymer will be charged in minus for a carboxyl group, and will adhere to the ITO film in which the polymer containing the 
pigment carried out patterning. A black matrix is formed for this by 3 classificafion-by-color repeat of R, G, and B, and also Bk. 
Since the ITO film to which polymer adhered previously is insulation-ized by polymer, the color mixture with other colors does 
not happen. However, although the light filter by this method is excellent in pattern precision or the thickness control, the problem 
of a low in flexibility produces it to that an ITO membrane formation process is independently needed twice and a pixel pattern. 
[0006] When producing a light filter with the conventional technology like ****^ a manufacturing process and the number of 
processing processes change greatly with material to be used. In the meaning, it consists that it is more advantageous to use the 
photosensitive coloring constituent by the pigment-content powder method of a staining technique. The charge of light-filter 
formation material using the pigment is roughly conventionally classified into two. After it applies and dries a pigment on a 
substrate by a dispersant etc. distributing in coat formation material, such as acrylic resin, and forms a coloring layer, on it, one of 
them applies and dries a positive resist (photopolymer), and using a mask, after exposure, it is developed and forms the pattern of 
a resist. It is the method of etching removing the coloring layer of the portion from which the resist was removed, forming the 
pattern which consists of a coloring layer and a resist layer, exfoliating the resist on the coloring layer which became unnecessary 
afl:er that, and completing a coloring pattern. 

[0007] The 2 is the method of adding a photopolymerization nature monomer, a photopolymerization initiator, or a sensitization 
agent, considering as a photosensitive coloring constituent, performing application, dryness, exposure, and development for this 
on a substrate, and forming a coloring pattern in the coloring constituent which consists of a pigment and its vehicle. Although 
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there are a screw azide compound, a diazo compound, etc. and the acetophenone, the benzyl dimethyl ketal, etc. are used as a 
photopolymerization initiator as a sensitization agent in this case, since the pigment is contained in the coloring constituent and 
ultraviolet rays are absorbed by the pigment even if it exposes, a photosensitive coloring constituent is low sensitivity. Therefore, 
there is a problem of requiring a light energy remarkable by full hardening and optical irradiation time. 

[0008] In order to produce a light filter like **** using a photosensitive coloring constituent, the merits and demerits and yield of 
a process in manufacture and processing serve as a big trouble. It is more advantageous to use a pigment type resist rather than a 
color type also in a design and composition of a resist, since the pigment type did not choose a resin so that more clearly than 

However, the solubility of the resist to the alkali developer in the development process after exposure poses an important 
problem in this case. That is, when the influence on a human body is also taken into consideration, the development by the low 
concentration alkaline-water system developer is more desirable than the development by the organic solvent, and the resist 
design which shows solubility sufficient for that for this drainage system developer is required. Furthermore, it sets to a light-filter 
production line, and if the unnecessary resist film which developed negatives and exfoliated at the time of a development process 
carries out the reattachment to a product, the reattachment will become a light-filter deficit and the cause of a defective product in 
the processing process which after that followed. Moreover, when the resist which exfoliated in development precipitates within a 
development tank, or adheres and is accumulated in a tank, washing and maintenance in a tank are frequently needed, and time 
and effort cuts in many to the washing and maintenance, and poses a big problem in productivity at them. 
[0009] It is required for a pigment-content powder type resist constituent not to have pattern thin ** moreover uniformly to an 
alkaline-water system developer in the component, and to develop negatives correctly for the above reason. Furthermore, as a 
trouble about which a pigment-content powder type resist side is asked, it is required for the exposure light source wavelength 
used with a production line for the hardening sensitivity wavelength by the side of a resist to be in agreement. That is, it is needed 
to make it harden also from the field of the efficiency of optical hardening to the interior of a pigment-content powder type resist 
film with the light of long wavelength more. Therefore, the purpose of this invention solves the trouble of the above-mentioned 
conventional technology, and is offering high-reliability, high sensitivity, the photosensitive coloring constituent that is highly 
precise and has high solubility to an alkaline-water system developer, and a light filter. 
[0010] 

[Means for Solving the Problem] this invention solves an above-mentioned technical problem, and the pigment-content powder 
type resist was first used for it as selection to the mold of a resist. That is, although the point ir/erior to chemical resistance, 
tiiermal resistance, and lightfastness has the fault of a staining technique, these are the problems of the color mainly used for 
coloring. Then, in this invention, it replaced with the color as a coloring agent, and the pigment was used. Next, the average 
dissolution rate to the alkaline-water system developer of the coloring resist which is a photosensitive coloring constituent 
containing a pigment designed the resist so that it might be set to 20-200mg / alkali concentration 0. 1 % of the weight developer 1 
1. / Imin. With the dissolution rate of the above-mentioned coloring resist, area lOOmmx 100mm and a paint film with a thickness 
of 1 .0 micrometers are formed on a glass substrate using a coloring resist constituent, this ~ a paint fihn — a room temperature 
(25 degrees C) -- 15 — a minute -- between - dryness - after - clean -- oven ~ inside -- 90 — degree C three — a minute -- 

between a pulley — ** KU — having carried out — a thing — temperature — 23 25 — degree C — alkali — 

concentration — 0. 1 — % of the weight — a developer — one — 1. - one -- a minute — between — having been immersed — the time 
" a paint fihn -- from — a 

[001 1 ] The dissolution rate specified by this invention is the value calculated as a result of considering relation with a 
development process wholeheartedly, and a thing desirable as composition of the resist which may satisfy this is the resist 
material containing the polyfunctional (meta) acrylate monomer and the organic polymer of at least one sort of three or more 
organic functions, and at least one sort of photopolymerization initiators which have the maximum absorption wavelength from 
300nm to 400nm by the spectral-extinction spectrum. In addition, the alkaline-water system developer said in this invention is a 
developer which emits OH- to in a narrow sense at the time of development in order to develop negatives by the drainage system. 
pH of this alkaline- water system developer is a field to 7.5-12 the optimal, and, as for the alkali component to be used, a sodium 
hydroxide, a potassium hydroxide, a sodium carbonate, and the thing further understood by the anions (for example, F-, CN-, etc.) 
of an organic ammonium system compound, for example, a hydroxylation tetraethylammonium, other sulfides, an oxide, or a weak 
acid etc. an added water part are mentioned. Moreover, the buffer solution of this pH field may be prepared and you may use it as 
an alkaline- water system developer. 

[0012] As mentioned above, in the light-filter production process by the resist, by using a specific photosensitive coloring 
constituent, it can become possible to apply the photofabrication method, two or more patterns with surface smooth nature good 
with high precision can be easily obtained in the same state, and, according to this invention, a light filter with thermal resistance 
and a resistance to environment good also from using a pigment can be obtained. 
[0013] 

[Embodiments of the Invention] Next, the gestalt of implementation of desirable invention is mentioned and this invention is 
explained still in detail. The photosensitive coloring constituent of this invention consists of a resist and a pigment, and exposure 
patterning is possible for this resist, and the average dissolution rate to the developer is characterized by being 20-200mg / alkali 
concentration 0. 1 % of the weight developer 11./ Imin. As for the above-mentioned resist, it is desirable to contain a 
polyfunctional (meta) acrylate monomer, an organic polymer, and at least one sort of photopolymerization initiators that have the 
maximum absorption wavelength from 300nm to 400nm by the spectral-extinction spectrum. 

[0014] Each well-known pigment currently used for manufacture of the conventional light filter as the above-mentioned pigment 
can be used. Specifically as an organic pigment, a phthalocyanine system, an azo system, a condensation azo system, an 
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ANSURA quinone system, a peri non perylene system, an indigo thioindigo system, an isoindolinone system, an azomethine 
system, an azomethine azo system, a dioxazine system, a Quinacridone system, an aniline-black system, a triphenylmethane-color 
system, carbon black, etc. are mentioned. As a desirable pigment, especially in these As red (Red), C.I.No.9, C.I.No.97, 
C.I.No.122, C.I.No.123, C.I.No.l49, C.I.No.168, C.I.No.l77, C.I.No.180, C.LNo.l92, and C.I.No.215 grade C.I.No.7 and 
C.I.No.36 grade are mentioned as green (Green), and C.I.No-15, C.LNo.22, C.I.No.60, and C.I.No.64 grade are mentioned as 
blue (Blue). 

[001 5] furthermore, a pigment - not independent ~ two or more kinds -- combining — a spectrum, in amending The pigment 
classified into the pigment according to the following Color hidexes. For example C. L pigment yellow 24, the C.I. pigment 
yellow 3 1 , the C.I. pigment yellow 53, the CI. pigment yellow 83, the C.L pigment orange 43, the C.L pigment red 105, C.I. 
pigment red 149, C. L pigment red 176, the C.I. pigment red 177, the C.L pigment violet 14, the C.I. pigment violet 29, the C.I. 
pigment blue 15, the C.I. pigment blue 15:3, C.L pigment blue 22, C. L pigment blue 28, the C.L pigment green 15, the C.L 
pigment green 25, the C.L pigment green 36, C.L pigment Brown 28, the C.L pigment black 1, and C.L pigment black 7 grade are 
mentioned. Furthermore, in this invention, these pigments can be used also in the state of an aquosity filter cake besides the shape 
of a dry impalpable powder, or aqueous suspension. In addition, as for the pigment to be used, it is desirable to carry out 
distributed processing beforehand by a below-mentioned dispersant and/or a below-mentioned organic polymer. 
[0016] The photosensitive coloring constituent of this invention can contain the dispersant of a pigment if needed further. It can 
be used choosing from a thing wide range as a dispersant of a pigment suitably. For example, the intermediate field of a surfactant 
and a pigment, the intermediate field of a color, a SORUSU pass, etc. are used. The amount of the dispersant used in the case of 
pigment-content powder is per [ 1 ] pigment 100 weight section - 10 weight sections. However, this dispersant must have the 
operation which condensation of the pigment used for a coloring photopolymer constituent is prevented [ operation ], and 
distributes a pigment uniformly. Therefore, the dispersant itself does not need to check many physical properties of tiie light filter 
to manufacture, and it also needs to take into consideration and choose thermal resistance and yellow denaturation further, 
furthermore, the amount of the organic polymer used together with a dispersant in this invention in order to process a pigment - 
per pigment 100 weight section - the about zero to 40 weight section - the range of 5 - 30 weight section is preferably desirable 
[0017] The organic polymer used by this invention acts as the viscosity controlling agent of the development nature to the alkali 
developer of the coloring resist coat which forms a pixel, coat formation material, and a photosensitive coloring constituent, and a 
distributed stabilizer of a pigment. Specifically, the photosensitive monomer and oligomer which have acrylic resin, polyester 
resin, an unsaturated polyester resin, and an aciyloyl (meta) machine are mentioned. Furthermore, the poly (meta) acrylic ester or 
its partial hydrolysate. Polyvinyl acetate or its partial saponification object, a polyvinyl phenol, a phenol novolak. Polystyrene, a 
polyvinyl butyral, a polychloroprene, a polyvinyl chloride, A chlorinated polyethylene, chlorination polypropylene, a polyvinyl 
pyrrolidone. The copolymer of styrene and a maleic anhydride or its half ester, and also (meta) an acrylic acid, (Meta) The 
copolymer which was chosen from the monomer of an acrylic ester, an acrylamide (meta), acrylonitrile (meta), etc. which can be 
copolymerized and whose glass transition point is 35 degrees C or more is mentioned. 

[0018] Especially desirable polymers are an acrylic acid (meta), styrene, and 3 system copolymer of benzyl (meta) acrylate in 
these. Although the copolymerization ratio of these copolymers is arbitrary, desirable ranges are about 20-40 mols (meta) of 
acrylic acids, about 25-45 mols of styrene, and the copolymer of about 10-50 mols of benzyl (meta) acrylate, when the whole is 
made into 100 mols. This copolymer also has the purpose which attains stabilization of the pigment in a photosensitive coloring 
constituent with the above-mentioned dispersant, and, as for the molecular weight, about 10,000-70,000 is desirable. Moreover, 
in order to give moderate alkali developer resistance, it is the range of 100 - 170mgKOH / resin g that the acid number is the 
range of about 20 to 250 mgKOH / resin g desirable still more preferably. Although pattern resolving was carried out after 
exposure / development when this had the bad balance of a copolymerization ratio and the acid number, when there was no 
resistance over an alkali developer, a small wrinkle and a small crack occurred in a development pattern side and percolation of 
an alkali developer took place from here quickly, it became clear wholeheartedly to cause resist peeling (ablation) from a 
glass-substrate side finally as a result of examination. 

[0019] The polyfunctional (meta) acrylate monomer used by this invention It is what makes the base resin of the photosensitive 
coloring constituent of this invention. For example, ethylene GURIKORUJI (meta) acrylate, Diethylene GURIKORUJI (meta) 
acrylate, propylene GURIKORUJI (meta) acrylate, Zypro pyrene GURIKORUJI (meta) acrylate, polyethylene GURIKORUJI 
(meta) acrylate. Polypropylene GURIKORUJI (meta) acrylate, hexane JIORUJI (meta) acrylate, Neopentyl GURIKORUJI (meta) 
acrylate, GURISERLNJI (meta) acrylate, GURISERINTORI (meta) acrylate, diglycerol tetrapod (meta) acrylate, TETORATORI 
methylol pro pantry (meta) acrylate, dipentaerythritol hexa (meta) acrylate, etc. are mentioned, and these components are used as 
independent or mixture. 

[0020] As for these polyfunctional (meta) acrylate monomers, it is desirable that at least one sort of monomers of three or more 
organic functions are included, and the content is a rate which occupies about 30 - 95 % of the weight in a polyfunctional (meta) 
acrylate monomer. Moreover, to these polyfunctional (meta) acrylate monomers, single functionality monomers, such as methyl 
(meta) acrylate, ethyl (meta) acrylate, propyl (meta) acrylate, butyl (meta) acrylate, pentyl (meta) acrylate, ethylhexyl (meta) 
acrylate, styrene, a methyl styrene, and N vinylpyrrolidone, can be added as a reactant diluent. 

[002 1 ] As a photopolymerization initiator which has the maximum absorption wavelength from 300nm to 400nm by the 
spectral-extinction spectrum used in this invention For example, it is the compound which generates a free radical by the energy \ 
of ultraviolet rays. Benzophenone derivatives, such as a benzoin, a benzophenone, and an acetophenone. Or a derivative, a \ 
thioxan ton, and thioxan ton derivatives, such as those ester. As a halogen content compound, a chloro sulfonyl and a chloro 1 
methyl polynuciear aromatic compound, a chloro methyl heterocyclic compound, chloro methyl benzophenones, and full — me — | 
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non, there are a kind, haloalkanes, redox couples of photoreduction nature coloring matter and a reducing agent, an organosulftir 
compound, and peroxides, and it can be used also with these kinds or two sorts or more of combination As an example of a 
photopolymerization initiator, a 2-dimethoxy-2-phenyl acetophenone, A j:-eth yl^{4j;(rneg^^ 

phenyl }-2-morpholino- l^ropane , A benzoin butyl ether, benzoin iso^ropyl ether, a benzophenone, Michler's-ketone, 4, and 
4-diethylamino benzophenone, a chloro methyl benzophenone, 9, 10-ANSURA quinone, the 2-methyl -9, 10-ANSURA quinone, 
A chloro sulfonyl ANSURA quinone, a chloro methyl ANSURA quinone, 9, 1 0-phenanthrene quinone, A xanthone, a chloro 
xanthone, a thioxan ton, a chloro thioxan ton, 2, 4-diethyl thioxan ton, a chloro sulfonyl xanthone, a chloro methyl benzo thiazole, 
etc. are mentioned. 

[0022] As a solvent used by this invention, specifically Alcohols solvents, such as methyl alcohol, ethyl alcohol, n-propyl alcohol, 
and i-propyl alcohol, Cellosolve system solvents, such as methoxy alcohol and ethoxy alcohol, methoxyethoxy ethanol, Carbitol 
system solvents, such as ETOKI ethoxy ethanol, ethyl acetate, butyl acetate. Ester solvents, such as a methoxy methyl propionate, 
an ethoxy ethyl propionate, and an ethyl lactate. Ketone system solvents, such as an acetone, a methyl isobutyl ketone, and a 
cyclohexanone, Cellosolve acetate system solvents, such as methoxy ethyl acetate, ethoxy ethyl acetate, and ethylcellosolve 
acetate, Carbitol acetate system solvents, such as methoxyethoxy ethyl acetate and ethoxy ethoxy ethyl acetate, Diethylether, an 
ethylene glycol wood ether, a diethylene-glycol wood ether. Ethers solvents, such as a tetrahydroluran, N.N-dimethylformamide, 
Non-proton nature amide solvents, such as N and N-dimethylacetamide and N-methyl pyrrolidone. Organic solvents, such as 
saturated-hydrocarbon system solvents, such as unsaturated-hydrocarbon system solvents, such as lactone system solvents, such 
as gamma-butyrolactone, benzene, toluene, a xylene, and naphthalene, n-heptane, n-hexane, and n-octane, are mentioned. In these 
solvents, ester solvents, such as ethers solvents, such as carbitol acetate system solvents, such as cellosolve acetate system 
solvents, such as ethylcellosolve acetate, such as methoxy ethyl acetate, ethoxy ethyl acetate, and ethylcellosolve acetate, 
methoxyethoxy ethyl acetate, and ethoxy ethoxy ethyl acetate, an ethylene glycol wood ether, a diethylene-glycol wood ether, and 
propylene-glycol diethylether, a methoxy methyl propionate, an ethoxy ethyl propionate, and an ethyl lactate, are desirable. 
[0023] In composition of the photosensitive coloring constituent of the above-mentioned this invention, the rate of the pigment 
occupied in this constituent is about 40 - 75 % of the weight, and is about 45 - 75 % of the weight preferably. The tinting strength 
of each pixel is inadequate in a pigment being less than about 40 % of the weight, and the display of a clear picture is difficuh. On 
the other hand, if a pigment exceeds about 75 % of the weight, the light transmittance in each pixel will become inadequate. Since 
various optical property, such as tinting strength and a translucency, changes with the kind, particle size, the states of distribution, 
etc., a pigment determines the amount used according to the physical properties of the specific pigment chosen as R, G, B, and 
Bk. The decision criteria of the amount used are an amount from which the light transmittance of the pixel formed becomes about 
80 - 90%. However, in Bk, a translucency is not required. The measurement conditions of the light transmittance of each pixel 
place a measurement sample between two polarizing plates, and ask for the brightness of the time when a polarization shaft is 
parallel, and the perpendicular time. In the R section, 610nm and the G section measured [ the measurement wavelength of a 
beam of light ] 540nm and the B section by 450nm, respectively. Furthermore, about Bk, it measured as an O.D. value by the 
microdensitometer. Furthermore, the thickness of a light-filter sample used about 1.5 -micrometer thing. 
[0024] Moreover, the amount of the polyfunctional (meta) acrylate monomer which constitutes a photosensitive coloring 
constituent is a rate which occupies about 20 - 60 % of the weight in coat formation material other than a pigment, and is a rate 
which occupies about 30 - 50 % of the weight preferably. The flexibility of the coloring resist film formed becomes inadequate 
various physical intensity, such as a bond strength of the pixel (coloring resist film) formed as a polyfunctional (meta) acrylate 
monomer is less than about 20 % of the weight, and thermal resistance, is insufficient, and ], while the stability of a photosensitive 
coloring constituent will fall on the other hand, if a polyfunctional (meta) acrylate monomer exceeds about 60 % of the weight. 
Furthermore, in order to raise the dissolution property over a developer, it is required to be this rate. If it is not the amount of such 
a monomer, although pattern resolving is carried out, a monomer cure rate may become large and scum and a mustache may arise 
to the pattern circumference. Moreover, when the ratio of an organic polymer and a monomer was not optimized, either, the same 
phenomenon happened, when severe, the resist adhesion which comes from partial swelling and exfoliation arose, and checking 
exact pattern formation made many things clear as a result of examination. 

[0025] Moreover, the amount of the organic polymer which constitutes a photosensitive coloring constituent is a rate which 
occupies about 5 - 80 % of the weight in coat formation material other than a pigment, and is a rate which occupies about 10-60 
% of the weight preferably. While application aptitude [ as opposed to / that the amount of an organic polymer is less than about 5 
% of the weight / the substrate of a photosensitive coloring constituent ] falls The development nature to the alkali developer of 
the formed coloring resist film is inadequate. If the bond strength of the pixel (coloring resist film) formed, flexibility, etc. are 
inadequate and an organic polymer, on the other hand, exceeds about 80 % of the weight It may become inadequate in fields, such 
as reduction of the degree of hardness of the coloring resist film by the increase in the film lapse rate after a postbake, and the 
increase in the amount of non-hardened materials inside an optical hardening resist fibn. 

[0026] Moreover, the amount of the polymerization initiator which constitutes a photosensitive coloring constituent is a rate 
which occupies about 5 - 35 % of the weight in coat formation material other than a pigment, and is a rate which occupies about 
10 - 30 % of the weight preferably. It becomes inadequate [ the field of the thermal resistance of the coloring resist fibn formed, a | 
degree of hardness, and other physical intensity ], while the sensitivity of a photosensitive coloring constituent falls that the i 
amount of a polymerization initiator is less than about 5 % of the weight, and on the other hand, if a polymerization initiator 
exceeds about 30 % of the weight, while the shelf life (stability) of a photosensitive coloring constituent falls, it may become I 
inadequate in fields, such as the adhesive property of the coloring resist film formed, and flexibility. 
[0027] In addition, although a pigment may be added from the beginning to the resist constituent which consists of the 
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become 1 .0-micromeler ** by the spin coating method on the aforementioned glass substrate. Thickness was measured with the 
deck tuck equipment by the sensing-pin method. After the application, through the mask which performed prebaking for 3 
minutes and gave the thin-line pattern continuously at 120 degrees C with CR dryer, light exposure was changed to 400 to 2000 
mJ/cm2, and each pattern was printed by the aligner. 

[0035] Development used the automatic developer and performed post-rinsing in which the coloring resist film of the unexposed 
section was dissolved by alkali solution (it is KOH solution use, the 0. 1 % of the weight solution of KOH concentration, and 24 
degrees C of pH nine to 10 solution temperature). The formed pattern thin line was performed after the check, and the microscope 
performed the postbake for 60 minutes at 200 degrees C. The pattern thin line was developed as follows in each color. The 
pattern of the line and space 1 .2 micrometers and whose Bk of 1 .5 micrometers and B 1 .2 micrometers and G are 2.5 
micrometers for R was developed. Furthermore, it checked that the film lapse rate after a postbake was 10% or less. 
[0036] Example 2 (a base polymer copolymerization ratio and acid-number change test) 

It was made to change so that it may become the value the copolymerization ratio of base polymer indicated the PA^ ratio to be to 
Table 2 like the example 1 , and a development property, resolution, and sensitivity (U V light exposure required for fihn 
hardening) were evaluated. The result is shown in Table 3. 
[0037] 



[Table 2] Table 2: Composition ratio of each sample 
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[0038] 

[Table 3] Table 3: Physical properties of each sample, and evalu ation 
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When reflected light observation of the pixel was carried out with an optical microscope with a polarizing filter after development 
and there was a white blush mark by visual field dispersion etc. about die homogeneity (surface dry area) of a coloring hardening 
film surface, the case where there were not x and surface dispersion observation was made into O. 

[0039] Furthermore, negatives were developed based on these results by the 0, 1 % of the weight solution (24 degrees C of pH 
nine to 10 solution temperature) of KOH concentration, and it asked for the dissolution rate of each resist as follows, 
the coloring dispersion-liquid (C. I.pigment Redl77 is used) 125 section distributed according to [measurement of dissolution 
rate to alkali developer of photosensitive coloring constituent] example 1 - an acrylic 3 system copolymer resin 
(copolymerization ratio: - benzyl methacrylate: -) styrene: - an acrylic acid -- the 1 : 1 : 1 8.3 section and a monomer 
(trimethylol-propane acrylate -) The Nippon Kayaku 6.7 section, the initiator (ERUGA cure 369, Ciba-Geigy Japan make) 4 
section, and the solvent (butyl cellosolve) 17. 1 section were added, and the paint shaker could be used, it mixed and distributed, 
and the photosensitive coloring constituent was produced. Furthermore, the photosensitive coloring constituent of composition 
No.3 in which composition No.4 and the exfoliated type property which show powder solubility are shown similarly was 
produced. Next, about 2g of produced photosensitive coloring constituents is ch-opped on the substrate (glass) which measured the 
weight beforehand, and it considers as about 1 micrometer of thickness by the spin coat method, and in order to remove a solvent, 
clean oven dryness was carried out at 70 degrees C. The weight was again measured after dryness and the amount of resists which 
has adhered on a substrate was calculated. These substrates were exposed after prebaking using the mask pattern for 3 - 4 minutes 
at 90 degrees C (300 mJ/cm2). 0. 1% of the weight of the KOH alkali solution developer performed fixed time (for 30sec or 1 
minute) development (developer temperature was made the same also in 23-25 degrees C and the following examples.). After the 
development end, the substrate was taken out promptly. The developer was sampled whenever it carried out fixed 
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number-of-sheets development of the resist board. It was made to dry well in ordinary temperature, and the substrate which ended 
rinsing removed moisture. The weight of the dried substrate was measured again, the amount of the resist which remains in the 
substrate was calculated, and the amount of resists further dissolved into the developer was computed. 
[0040] The sampled developer was put into the quartz cell (I cm of optical path lengths), and measured absorption 
SUPEKUTOKURU with the spectrophotometer (Shimazu U V-3 lOOPC). It asked for the relation between the absorbance of each 
sample for which it asked using the maximum absorption wavelength of 565nm, and the amount of resists eluted in the developer 
from the measured absorption spectrum (a result is shown in di awing I .). As for the thing of the composition in which the KOH 
alkali concentration in a developer is uniformly eluted at 0. 1 % of the weight from this result by the 50 to I50mg dissolution rate, 
resolution and streak homogeneity were secured. [ per for the inside of II., and I minute ] Furthermore, when a development 
property was an exfoliated type, the dissolution rate brought a resuh to which only a resist hardening film takes a suspension state 
by about 40mg or less, when the worst. On the other hand, when a development property became [ a dissolution rate ] as quick as 
about 200mg or more also with a dissolved type, the difference of a hard spot and the unexposed section could not take at the time 
of development, but a result which takes the state where streak homogeneity is not securable was brought. 
[004 1 ] Furthermore, the place which observed the resolved interior of a resist pattern under the actual condition microscope. 
When there is no resistance over an alkali developer even if pattern resolving is made after exposure / development, a small 
wrinkling and a small crack occur in a resolving pattern side and osmosis of an alkali developer takes place from here quickly 
Causing resist peeling (exfoliation) from a glass-substrate side finally, seeing resist sensitivity, and making it fall in a top 
understood. 

[0042] Example 3 (the dispersant selection test to a pigment and optimization of the amount of dispersants are included) 
The dispersant was chosen as a pigment using Mitsubishi diamond carbon MA-8. The kind of used dispersant is shown in the 
following table 5. Furthermore, the rate (D/P) of a variance ratio of these dispersants and a carbon pigment was set to 0. 1 5. What 
was shovm in Table 5 as a dispersion medium was used. The coloring sensitization constituent was pumped up at a rate of the 
same resist composition as an example 1 by this combination, and this liquid was distributed for 3 hours using the paint shaker. 
The mean particle diameter of the carbon pigment with which it distributed in the coloring sensitization constituent was 0.07-0. 1 5 
micrometers, respectively. Furthermore, the dispersion-liquid viscosity at this time became as it is shown in the following 6 table, 
respectively. The stability of dispersion liquid was able to be judged by aging of viscosity. Consequently, it is in DisperbyklTO, 
EFKA-47EA, and the inclination for viscosity to rise about EFKA-46, and there was no preservation stability. 
[0043] Moreover, the substrate adhesion about each above-mentioned liquid was stuck to the hardening film by the cutter etc., the 
line was stuck in the shape of [ of 1mm angle ] a grid, and it evaluated by performing the adhesion test by Scotch tape adhesion 
exfoliation about the 100 grids. The result was shown in Table 4. The number of the grid which remained in the substrate side as 
an error criterion, without exfoliating made O and 75 or more O, and made [ 85 or more pieces ] less than [ ** and it ] x or more 
for 60. 

[0044] Although Disperbykl61 was chosen as optimal dispersant chemical species over this Bk pigment as a result of the 
above-mentioned examination, as shown in Table 4, it was not able to be said as what is fully satisfied in respect of the resist 
dissolution rate as a development property. Then, comparison sample No.7-No.9 for investigating the combined effect of 
Disperbykl6l independent one and the organic polymer in this invention were prepared. It considered as dispersion liquid 
combining the thing of the Bz:St:AA3 system copolymer (copolymerization ratio 1:1:1) which is the base polymer of the 
photosensitive coloring constituent which used Mitsubishi diamond carbon MA-8 as a pigment like and was used with 
No. I sample of Disperbykl61 and an example 2 as chemical species of a dispersant. The ratio of Disperbykl6l and a Bz:St:AA3 
system copolymer was changed with 0.25:0.75, 0.5:0.5, and 0.75:0.25, and produced the dispersion liquid of No.7-No.9. 
[0045] Each distributed application liquid was applied so that it might become 1 .0-micrometer ** by the spin coating method on 
a glass substrate. After the application, through the mask which performed prebaking for 3 minutes and gave the thin-line pattern 
continuously at about 100 degrees C with CR dryer, light exposure was changed to 200 to 2000 mJ/cm2, and the pattern was 
printed by the aligner, respectively. 

[0046] Development was performed by rinsing, after carrying out the resist dissolution by KOH solution using an automatic 
developer. It carried out for 60 minutes at postbake 200 degree C after checking a development property, and the final pattern thin 
line was checked under the microscope. Consequently, in the case of the dispersion-liquid coloring sensitization constituent of 
No.7 which set the combined use rate of Disperbykl61 and a Bz:St:AA3 system copolymer to 0.25:0.75 as shown in Table 4, the 
uniform dissolved type was shown to the development conditions whose KOH alkali concentration in a developer is 0. 1 % of the 
weight. Furthermore, this resist dissolution rate was II. of these developers, and about lOOmg [ per for 1 minute ] elution volume. 
The pattern thin line did not have scum etc., and its edge configuration was also normal and it was resolved. Furthermore, it 
checked that the film lapse rate after a postbake was 10% or less. 
[0047] 

[Table 4] Table 4: Dispersant selection test to pigment, and optimizafion of amount of dispersants 
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[0048] 



[Table 5] Table 5: Contents of dispersant used in Table 4 
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[Table 6] Table 6: Examination of dispersant 
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The above-mentioned viscosity is the result of measuring, after the paint shaker distributed D/P=0. 1 5 (Pigment P):20% for 3 
hours. 

[0050] Example 4 (optimization of monomer chemical species) 

Only the chemical species of a monomer were made to change, as shown in Table 7, having used sample No. I of an example 2 as 
REF., and it inquired. Evaluation followed development nature, sensitivity, and substrate adhesion. 
[Table 7] Table 7: Sample used for optimization of monomer chemical species 
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The above-mentioned component was mixed, 3 -methoxy-butyl- acetate solvent was added to it, the paint shaker, the bead mill, etc. 
distributed each, and it considered as coloring application liquid (in consideration of solubility with the monomer kind to add, it 
considered as the mixed-solvent system.). 

[005 1 ] The pigment-content powder particle diameter in the above-mentioned photosensitive coloring application liquid 
distributed so that it might be set to 1 .0 micrometers or less by D50. The micro truck UPA grading-analysis meter by Nikkiso 
Co., Ltd. ] Co., Ltd. performed the check of a particle diameter and particle size distribution. Application liquid was applied so 
that it might become 1 .0-micrometer ** by the spin coating method on a glass substrate. Thickness was measured with the deck 
tuck equipment by the sensing-pin formula method. After the application, through the mask which performed prebaking for 3 
minutes and gave the thin-line pattern continuously at about 100 degrees C with CR dryer, light exposure was changed to 70 to 
1000 mJ/cm2, and the pattern was printed by the aligner, respectively. Development was rinsed after dissolving a resist using 
automatic resolving equipment by the 0. 1 % of the weight solution (developer temperature of 23-25 degrees C) of KOH 
concentration. - , . . 

[0052] As shown in Table 8, when a monomer kind was TMPTA, the development property showed the uniform dissolved type. 
Furthermore, this resist dissolution rate was 11. of developers, and elution of lOOmg per for 1 minute on these developer 
conditions. The pattern thin line was performed after the check and the microscope performed the postbake for 60 minutes at 200 
degrees C. The pattern thin line did not have scum etc., and its edge configuration was also normal and it was resolved as follows 
in each color. As for red, the pattern of the line and space 1,2 micrometers (sensitivity about 100 mJ/cm2) and whose black of 1 .5 
micrometers (sensitivity about 100 naJ/cm2) and blue 1.0 micrometers (sensitivity about 80 mJ/cm2) and green are below 2.5 
micrometers (sensitivity about 300 mJ/cm2) was resolved by composition similarly [ a TMPTA system ]. Furthermore, it checked 
that the fihn lapse rate after a postbake was 10% or less. 

[0053] 



[Table 8] Table 8: Monomer composition and result 
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TMPTA: Trimethylolpropane triacrylate THE330:kaya RADDO THE-330 (3 organic-ftinctions acrylate monomer, Nippon 
Kayaku make) 

a DPHA:dipentaerythritol (PENTA - and) hexa -- acrylate PTEA:pentaerythritol thoria chestnut rate GPO303:kaya RADDO 
GPO-303 (3 organic-functions acrylate monomer, Nippon Kayaku make) 
[0054] Example 5 (optimization study of initiator chemical species) 

Only the chemical species of a photopolymerization initiator were changed and examined, having used sample No. 1 of an . ! 
example 2 as REF. Especially evaluation thought sensitivity as important and was performed also about development nature, 
sensitivity, and substrate adhesion. The result was shown in Table 9. 

[0055] I 
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[Table 9] Table 9: Kind of initiator chemical species, and result 
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[0056] When an initiator kind was 1-369 system, the good property which maintained balance in a development property, 
sensitivity, and substrate adhesion was shown. The development property was a uniform dissolved type. Furthermore, the resist 
dissolution rates in this system were 11. of developers, and elution of 90mg per for 1 minute on these developer conditions. The 
microscope performed the pattern thin line for 60 minutes at postbake 200 degree C after the check. The pattern thin line did not 
have scum etc., and its edge configuration was also normal and it was resolved as follows in each color. Similarly [ 1-369 system 
], by composition, as for 1 . 1 micrometers (1 1 Omg of resist dissolution rates, sensitivity about 70 mJ/cm2), and green, 1 .2 
micrometers ( 1 20mg of resist dissolution rates, sensitivity about 1 00 mJ/cm2) were resolved below by 1 . 1 micrometers ( 1 OOmg 
of resist dissolution rates, sensitivity about 100 mJ/cm2), and, as for red, the pattern of a line and a space was resolved, as for 
blue. Furthermore, it checked that the film lapse rate after a postbake was 10% or less. In the system in Bk, although shading 
nature is high and sensitivity fell absolutely, the sensitivity improvement was aimed at by compound use of an initiator. In use 
independently, the result of the order of IRUGA cure 369>TAZ104 >=TAZ1 10> Lucy Lynne >DETX-S (sensitivity smalhiess) 
was shown. 

[0057] On the other hand, when the IRUGA cure 369 and DETX-S were used by the concentration between 4: 1 -8: 1 in the system 
of this invention about two or more sorts of initiator combined use, it was checked that sensitivity is the highest. Similarly, by 
composition, as for 1 .2 micrometers (1 lOmg of resist dissolution rates, sensitivity about 65 mJ/cm2), and green, 1 .5 micrometers 
(120mg of resist dissolution rates, sensitivity about 100 mJ/cm2) were resolved by 1.2 micrometers (90mg of resist dissolution 
rates, sensitivity about 100 mJ/cm2), and, as for red, the pattern of a line and a space was resolved, as for blue. Furthermore, it 
checked that the film lapse rate after a postbake was 10% or less. Moreover, it turns out that DETX-S has a photopolymerization 
faciUtatory effect by addition of amines. 

[0058] Example 6 (optimization study of the coloring matter sensitization chemical species for the improvement in sensitivity) 
Without checking a development property, having used sample No.2 of an example 5 as REF. (1-369 system initiator), in order to 
aim at improvement in resist sensitivity, the system (based on coloring matter sensitization) which added coloring matter further 
examined. Only the chemical species of the added coloring matter were made to change, and it inquired. Evaluation thought 
sensitivity improvement as important and what gelled by the interaction with a photosensitive constituent, or checked the 
development property clearly removed. The addition of coloring matter was made into the 1/100 section of the amount of the 
initiator used. 
[0059] 

[Table 10] Table 10: Kind of coloring matter sensitization chemical species, and result 
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[0061] By this result, the effect was shown in the high coloring matter of photoreduction nature. From this, photoreduction nature 
coloring matter other than erythrosine and a methylene blue is also used by this invention. Furthermore, addition of coloring 
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matter (sensitization) was understood that an effect is large to sensitivity and substrate adhesion. However, the addition of 
coloring matter caused a sensitivity fall and swimming of a resolution pattern, when it was made into the 10/100 or more sections 
of the amount of the initiator used. 

[0062] Example 7 (examination of the radical active species for the effect of a chain transfer agent, and the improvement in 
sensitivity) 

Without checking a development property, having used sample No.2 of an example 5 as REF. (1-369 system initiator), in order to 
aim at improvement in resist sensitivity, the system which added the chain transfer agent further examined. Only the chemical 
species of the added chain transfer agent were made to change, and it inquired. Evaluation thought a development property and 
sensitivity improvement as important. In addition, the addition of a chain transfer agent was made into the 3/100 section of the 
amount of the initiator used. 



[Table 1 1] Table 1 1 : Kind of chain transfer agent, and result 
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Notes No. About 4, 5, and 6, since the solubility of a chain transfer agent was low, the effect has not been checked. 
[0063] ** :2-mercapto benzimidazole **:2-mercaptobenzothia2ole ♦*:2-mercapto-l -methyl mriidazole **:2-mercapto pyrimidine 
**:5-methyl - 1, 3, 4-thiadia2ole-2-thiol **:6-methyl-2-uracil **:thio cyanuric-acid **:3-mercapto-4-methyl -1,2, 4-triazole 
[0064] From the above result, addition of a chain transfer agent does not change a development property extremely. Furthermore, 
it turns out to sensitivity and substrate adhesion that an effect is large by the chemical species of No.8. However, the addition of a 
chain transfer agent caused the sensitivity fall, when it was made into the 15/100 or more sections of the amount of the initiator 
used. When the amount of chain transfer agents exists so much from these things, it turns out rather that it acts in the direction 
which stops or checks photopolymerization of a photosensitive constituent rather than it acts on radical activity. Furthermore, the 
film degree of hardness after a postbake (CR oven 190degree C, 1-hour dryness) was seemingly measured to No.4 which do not 
change the effect of the chemical species to sensitivity and substrate adhesion. When sample No.8 were made into REF., existence 
of No.4 is 3H degree of hardness by the pencil hardness-test method, and, on the other hand, when REF. was 2H degree of 
hardness showed having big influence in the radical polymerization cure rate by sufficient heating value. 
[0065] 

[Effect of the Invention] According to this invention, ** is possible for applying the FOTORISO method and manufacturing a 
light filter, and it can acquire the still more nearly high-defuiition liquid crystal color display object of high endurance. 
Furthermore, the photosensitive coloring constituent of this invention is a photosensitive coloring constituent by which a 
dissolution rate is large and pattern formation is carried out with a dissolution development type also to 0.1% or less of low 
concentration alkali aqueous developer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
demiages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 1 Drawing showing the relation between the absorbance of each sample for which it asked using the maximum 
absorption wavelength of 565nm, and the amount of resists eluted in the developer. 



[Translation done.] 
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yy. st7-^hy, 4. 4--^'xf-;i'r5y'<.yy 
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h^(7)-bDy;l^7'7-fer-h*fi^PJ. yhdf^-xh^i^ 
x-?-;l/7-fer-h. x h^i^xh^f >'Xf-;U7-t:r-h 

m(r)ij)v\:v-}V7'e.i"-\'Mmm. xx-f/px-f 

xf-py^yn-;i'>''yf-;i^x-T;W, ^x-fuy 
:/';3-/Pj;'y-f;i^x— T/K xf^th'D^^y^o 
x-rzP^^Js N, N->^yf-;i';^;L'A7S h\ N, 
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\-yW\W\. 'sy-^fy, h;uxy, ^ifi^i/y, -fy^v 

30 y^OTIfiftMkTk^^JtffJ, n-^7-?y, n-^df 
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/P, 7°o e 1/ y^' U a -/i^~>'xf-/i^x— r/Hf <?)x-T 
40 ;i/^?§?FJ, y h^^-rnf^yiEyf-zk xh^fi^Ta 

f;tyiSxf-;l., aKx^;U-^coxy,r/l-^?SM*^'lif* 
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mim.^ « mmt^'p-mt # t . si:=5r t § t cows 

5:5fci^l>. mitDm^m^liRmie l O nm. CgCti 
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r}vfj 'mm\^zmhmmM-^-%x\ iFM^ni, 

x'hD. -If. ^mm^mm8omM%miik. 
Titxh^-^ mmmmmtw. m-it u mm 
c7)^mit'iii&.<r>mmizx ^m^\y'y'xhm<r)mK(^m' 
m<r)mx'T-+^^z^j: * i, . 
[ 0 0 2 6 ] X. ^m^&mm^m^i-hM-^mih 
MioAii. mna^mmmn'pizii^^xm 5-3 
5mm%^: j5!^tm^x'$>K> . mt<mio-3o 
mm%^:&isbm'^x'$>h. m^^mcommsmM. 
%^mx'hib. !B^m&mimcommfimT-r^b 

c^mcr>mmm^m(r>mx'T-+^i,z^j: 0 . -^-^ m-^mttk 



(6) ^gB¥9- 1 667 08 

1 0 

xmm^. -^mm<^mx'r^+mz^j:hm^m 
I.. 

[ 0 0 2 7 ] psi. «^B3S&S'«±. mm+^iz'^^^'t 

t:mi(7)^tt^ {^9)79^}V- Y^^J-^-mfW^ 

m^m^titah vi/x YmM\zm)i?vm^i.xii\^ 
ttctv^^i. )iLmimmm--fh%-^\,z\,t. mm 
\iz V i>x V mMMz'h%^\ -^Mwm h^ttm-tL 

wm)^^im^^mx\ m^mm\. # 

[0028] iip.wmwtim^mMt. m^^m 

^mmt. ^mmiim^>Lts:->x\-^hm.-mx\t^ 
20 yjfcoms-c<f>-^T. 'Z^\z%^:.xmmm^z-wm^\ 

[0029] stc. ::<7)B#(c-if J i))Vit-ymm'h^^ 

Ms ryh^^yy^, '<.')vy^. y^ai^r-y 
'J vy^hm<7ym.m^z7^jm. ;<f/i-d<=se 

[0030] ±IB<7)®3m»fefflJ5g*!5S-fflV>TX^7-7 

T ^ffi a - X -f y ^''S: if -5 *\ mt^mcowmnm^z <t 

40 \\^m.mky^y'?x9^:^^^^.m^m.m^ 
imLxnmfi'^x'-^'^-yimmih. 
mmjfm>i'fs^\ ■iL^^zmt.xTv:xh<.-9i'iio 

[003 1] 

[^^j] mzmmmi:mfx:^mi:MizMmizm 
50 mmmib LT, ®r;fli>y5x (.^--yy^m) ^, 



(8) ^^^¥9- 1 6 670 8 



13 14 





No.l 


No.2 


No.3 


No.4 


^-?K>:^5 7^^ (MA -8) 


0.55 


0.55 


0.55 gp 


0.55SB 


(Diaperbyk 161) 


0.22 IF(5 


0.22#U 


0,22m 


0.2211^ 


^-XjPMv- (P) 


Bz : St : AA 


1:1:1 


1 : 0.5 : 3 


1 : 0.1 : 1 


1 : 0.5 : 1 




0.26 55 


0.26 


0.26 gp 


0.25gp 


tyv- (M) (TMPTA) 


0.39 95 


0.39 f{5 


0.39a? 


0.39 


mm (0 (I - 369) 


0.1395 


o.i3aj 




0.13SP 


(y^7l'-trDV;i/7') 


6.2$? 


6.2 W 


6.2® 


6.2^ 


P/VJt 


0.55 


0.55 


0.55 


0.55 


P/V/Iit 


2:3:1 


2:3:1 


2:3:1 


2:3:1 



[0038] 



;UNo. 


(mgKOH/g) 


(mJ/cmh 








No.l 


79,5 


300 


»fmQ 


3 




No.2 


164.8 


600 




5 




No.3 


59.9 


800 


mm^ 


10 




No.4 


81.0 


400 




5 





[0 0 3 9] HlC.ItL^>i7)*gm5:t,fctCLT. KOHji 
JIO. iaS%*}§}a (pH9~l 0. SEia24''C) (c: 

I. pigment R e d 1 7 7 1 2 5 gPtC 



(#1 



'JU-h : 7.^\^y : T^'))Vmif\ : 1 : 1 ) 8. 3 

H*£SiSS!) 6. 7SI?i:igji§S'J (>f/l.;y:5fir3 6 9, 
S*f-/N';<?Wdf-S!J) 4gi!t^ji (7'-?-;H:oV;l^.7') 
17. iai5^JP;i. '<.^yN>'x-;!?-S:figfflUTfi< 

Cc. ^i6M^iy^t)t a«t±tc, ffSL/c 



V^TE3fc (3C0mJ/'cm2) L/i. 0. iaj:%c7) 
30 K O H r/P;* U 7|(^?Sig®?ffi-C'-S^ia ( 3 0 s e c ^ 

v^ti i^s) mmnr>rz 3-25 
°c. WFcom^mx'hmmizitz. ) , JiMJiTf^t;. 

timzmm^^^yro yyuz. yiim^mjuzm 
mi. ^mzx^<mm^^mmiuz. $&m^^ 
rc:m.(^m&inm\^L. mmzn-^x^^^'iui^xi^ 
ioft^^i^. Mizmmm'^^zmmuziyi^y.hm^n.iii 

[0040] -y-yru yyLfzm&^mi. ^^-tju 

40 eS^l cm) (CA^. ^-TbtJSIt (^?tUV-3 1 00 
PC) icTTOX'^^ hi?;i-5riai^U/i. MgLi^ciiRiR 
X'^^ h/PJ; 0 . ft±SilR»*5 6 5nm^?i|fflt-C* 
if)fz^Vyri\^cr)VSi^!S.tmiS^iei'¥izmiii LtzVl^X V 

i~'^^mi^<^Y.o\KT)Vi}')wmfiQ). \ms%x\ 

'm.x'^-^zm\!i-thm.<r>{,<r>\mm.. a*g%«tt 
A^m$ixTv^/c. mzwm'^mmm.ay^-^. mm 

50 ;^*WjS^^.^5rt&js^t^-7/t. -u. mimmm 



(9) 

1 5 

[0 04 1] Sti)»®$ix/v:^i''AhM-^'-y|*igg^|| 
^ ^ 4. T;^;* 'J Sii?««ojSS*«t=^a.r ^ i i: J; 

[0042] ussMs mmzm^'fimimT'x 

in-t. mz. zrii>mmb:^-^'>mm^mm 
{D/p){io. istif^. ^fmtLxmsi,z7^L 

ixO. 07—0. 1 5Am-C*-p/i. StC<r«0«fCO^MJj 

Disperbykl 7 0. EFKA-47EA. EFKA-46tC|igLT{i: 
[ 0 0 4 3 ] X. ±ieo#?g(C^V^TcO»S®«tt5r , 

(t, ^(7:>'?xsioomiz-?K^x. ■tuT-rimmm 

izXhm^^'f:^hin-^xmmLfz. ^(nm^i^A 30 
;t:vxa«om*<8 5«±$-@, 7 5JiLhS:0. 6 0 
[0044] liKnmcnm^. *B k»4tc«t^ft 

a^rij-Sc?Rlft^St LTfiDisperbyk 1 6 1 *<JM«?$n 
fzi}\ mA\,Z^.LfzXol.Z. mm^tLXCDV'JXV 



^W^9- 1 66708 

1 6 

'mWS.<r>^X\i+^t,zm^-th {,(7)h\i^-^tti:i}^'> 
fz. ^:lX\ Disperbykl 6 1 #?4i:*^f!BlCiJttl)^ 

o. 7-No. 9i:mMLtz, ±.mtnmzmmbLx 

HS^^^A';{?-;f:yMA-8iffifflt. ^M(7)'fL^a 
fc LTDisperbyk 16 1 fc|llifeM2cON o . 1 

z:St:AA3^^*£-&* (ftS-^Jt^l : 1 : 1 ) 
^m.^'^h^X'itWMb Uc. Disperbykl 6 1 tBz:S 
t:AA3^^tg^^jjc0Jt^i0. 25:0. 7 5. 0. 
5:0. 5. 0. 75:0. 25 b^it^'^Xn o . 7 
-No. 9 0^it?5E^fmU>:. 
[0045] ^^^^ftJ?KSr7!f7Xa^±t;xfyr?- 

f^yy'^^zii'yxi. ouimmz^^hXofizmsi, 
tz. mmk. cRmmAzxmioo'cx'SW^r'x 
mnxmw-<9-y^mLtz'7X9-iitL 

X. 7yM--{Zi.nX200ti^h2000mJ/cm 
Wz, 

[004 6] 3i(i((i. mmmm:mLv.oHm 
w.zii'yxv'yxvim^'^tz^k. m.LX'H'^fz, m 

m^^Wk. V^-'^ 2 0 0-CT6 O^^^f 

v\ mm^xJ'i^-ymmm^mzii'ow^Lfz, ^ 

<7)«S«. ^4(::S^Lf^i: aiCDisperbykl 6 1 tBz:St:A 

k3^m.-^wmmm-^i o . 25:0. 7 5 1 t^t 
N o , 7 mm.^mmMm'^. ^m.'^c^v. 
O H 7)Vi] 0 0 . 1 mM%<^iSim-izntxi^ 
-^Mmm^^^uz. mzz'^ui^xhmmmi. pi 
mm 1 y -y h- 1 ^h-PhIs 0 *«j 1 0 0 m g c7)j#ai4-c 

mx-MSi^tifz. miz^x h<-9m^mii 1 0 
%aTx$>hzbimmifz. 

[004 7] 

[|»4 ] IS4 : Slf4t3*tt-§tJi-St^MtRTX at/^^ 



(10) !|$ia¥9-l 6 67 08 



17 18 



No. 




Cm J /rm^> 








MfL 1 








3 




Mn 9 


niAnprVkvlrl Ad 










Mr* 
INO. O 


JJlspeTDyKl 1 U 










Na 4 


EFKA - 400 


800 




5 


o 


No. 5 


EFKA - 46 


1200 ah 








Na 6 


EFKA-47EA 


1200 H-h 


iW 


— 




No. 7 


161 :3S*S 
25 : 75 


300 




1 


@ 


Na 8 


161 :3«*S 
50 : 50 


500 




5 


A 


No. 9 


161 :3^*S 
75 : 25 


800 




-r 





[0048] **[S5]^5:S4 T'ffll.>/>:*St?PJc7)|*l^ 











r 5 

mgKOH/gr 






Diaperbyk 
161 


y ^- 




3096 


11 


1.01 


PGMEA/ 


Disperbyk 
164 


y ^- 




6096 


17 


1,02 




EFKA 
Polymer 
400 




ij u- h 


40 96 


41 


0.95 




Disperbyk 
170 






30 96 


11 


1.02 


PGMEA/ 


EFKA 46 






40 96 


IS'-SO 




PGMEA/ 


EFKA 
47EA 






35 96 


16-22 




h/IPA 



[0049] ^ 
[^6] ^6 :^J>ii^j£7)«lrt i«S40 





25 *t CPS 


Disperbyk 161 


4.04 


Disperbyk 164 


IBZO 


EFKA Polymer 400 


5.92 


Disperbyk 170 


303.5 


EFKA 46 


3.45 


EFKA 47EA 


6.20 



50 }McrMmt. mm (P) :2 0%, D/P = 0. 15 



(11) 



66 7 08 



1 9 



20 



[00 50] llllSi5lJ4 ( t / v—ft^^ga-fb ) 



r)v 







V- (P) 


CM) 


mm 
(I) 


mi 


P/V 

It 


P/V/I 


MA-E 
&48^ 


Disperbyktei 
i: Hz : 5t : AA 


Bz : St : AA 
(1:1:1) 

1.788 « 


TMPTA 
5.7» 


1-369 
1.9«5 




0.55 


2:3:1 



hJg^iJSriDi. ^tl^'ix^^-^ yhi^3L-:f}-. t'-X 

[00 5 1] ±iim^^m.inm^(7)mm'^mi'm 

if. DsoTl. 0//mOT3^rl>J;ptc^^tJft/i. 

±(3XK'>'n-f--f>-rffi(cJ:-oTl. 0^tmm35:.& 
B-r-ltaHLi^c. CRK^glStTiMJlOO'CfS 
X^'$•:f^LT. T7^-h-(;:J:-:>T7 0A>^>l 00 0m 

0 . 1 m&.%TmwL (s«jsias2 3-2 s-o tcj;-? 



^ [00 5 2] «8i;S^L:'::J:-5{c. ^ yr-S^^TMP 
1 D 1 0 0 m gco^ffiT'^o/v:. ^N'^J'-yffl 

m^mM\<zi: *)mg^k. #x k-^? 5: 2 0 o'c-ce 

0 ^mi o . - yiffliKiX;^ < x 7 m 

20 A^CO|HlttfifiS;-C#{il. (^$!j8 0mJ/c 

m2 ) , ISti 1 . 5/zm (JgJ^l 0 0mJ/cm2) , 
fftil. 2ura {mmiOOmJ/cm^) .mi 
2. 5;Lim (JSJ^300mJ/cm2) tJlTt-S)S5 

[0053] 

[^8] ^8 : *yv-fflfifet^m 



No. 










No.l 


TMPTA 




300 




N0.2 


THE330 




500 


0 


N0.3 


DPHA 




700 


A 


N0.4 


PTEA 




500 


0 


N0.5 


GPO303 




500 


0 



THE330 : H THE-3 3 0 ( 3'§tgr 

DPHA: i/'^y^'XiJXiJ V-IV i^yfRX/) 
PTEA : '^yrJ'xijxU 

GPO303 : ;<?-\'7-/H G P O- 3 0 3 ( SWIgT 



★ [0054] mms mm\if^m<7)m&itm) 

[005 5] 

[^9] «9 : mm\mmmmtm^ 



(12) 



nm^9-l 66 70 8 



2 1 



2 2 



No. 




(mJ/cm^) 






No.1 


^Jl^^^:x7 a-) 907 


BOO 






No^ 


1-389 


300 


'mm (is?5i) 




NoJ3 


1-187 


BOO 






UoA 


Triazine (TAZ) -110 


400 


mm (^sr) 


o 


Na5 


TAZ - 101 


1600 






NolG 


TAZ - 104 


600 


mm i^vo 


O 


Nol7 


DETX-S 


1200 


mm 


A 


Noja 


DETX-S + DMBI 


400 


mm mvo 


O 


Nol9 


DETX-S + EPA 


400 


mm 


O 


NtxlO 


I f 369/ DETX - S + DMBI 


400 


mm 


@ 


Ntxll 


I - 309 + DETX - S + EPA 


400 


mm («tjy 


@ 


No.12 


I - 369 + TAZ - S 


260 


mm i^-) 


@ 


No. 13 


1-200 


1600 Rh 


mm (i^to 




No. 14 


I-309 + I-2O0 


1200 


mm mm 




No.15 


1-661 


1600 £U: 






Nal8 


I (- 907 + DETX - S 


700 


mm mm 




No.17 




800 


mm mm 


A 



[0056] mbmmiJ^ l - 3 6 9 ^i7)J^ti3Sm# 

ymWii^m^^zx nmm. --kx v-^--? 2 0 o°ct 

ff^1^tiE;^-C\ ^feT'iaT<7)J:3tM«§^i^c. 1-3 
6 9^cO|5]aifflfigT'#{i 1 . 1 m ( h^W^ 
1 1 Omg, ^^^5;70m J/cmM , iiJil . 2// 
m (L-i^'Xh?f)??i$ai2 0ing, ^*^10 0mJ/ 
cm2),WJil. l/xm 0 0m 

g, 0 Om J/cm2) VXTTy-iyTyVP. 

f^coK^i^ii 1 0 %OTT-J> -I. t Sriiig LZ-v: . B k f 

ffiffl<50J^-&, ^;U;^-dfj.r3 6 9>TAZ10 4^TA 
Zl 1 0>/l^i/iJy>DETX-S "T^icOjg 

[00571 -:^, 2 «a±tOlBMflf ffl UT {± , 
*l|BH<7)i^tCt5 V ^ i r 3 6 9 h D E T X - S > 



*$:4 : 1-8 : 1 ora^OiUgT'igfflLyti^. fti>®S 

ifm^^z. t -bmu^titz, nm^^x-Mi i . 2 m 

{Vi^XVmm^^l 1 Omg. .^|^65inJ/cm 

JgJK^^l 0 0mJ/cm2) , #{±1 . 2;wm (l^i^';^ 
hvS)!lf3SJS9 0mg. mmhlOOmJ/cm-^) X'y 

^mm^i}-h 5 ^ t ii^ht-'otz . 

[0058] |li!«M6 (SSl6l±cO;ti«^£OfeStM^b^ 
lltg0l)5c7)1fy7Vl^No. 2$:REF. ( 1 -369^^ 

40 mm\) tLx^mm:Km-thzt^j:<.vi^xh 

c7)l/10 0g?tL/i, 
[0059] 

[ig 1 0 ] ^ 1 0 : ^mm&{\:-^m<D^± 



(13) T$ffl^9- 1 66 70 8 

2 3 



No. 






mm. 






REF. 




300 


3 




© 


No.l 


NK-3020 


500 


3 




© 


No.2 


NKX-704 


800 


5 






No.3 


NKX - 697 


800 


5 




A 


No.4 


NKX - 698 


1200 


7 




A 


No.5 


NKX - 695 


1200 


7 


«» (t4tt) 




No.6 


X y X n i/ > 


300 


0.75-1 




@ 


Na7 




300 


2 




0 



[0060] 



2 5 
NK - 3020 



(14) 



OCHa 



»M¥9- 1 667 08 



2 6 




hCbHit 



NKX - 704 



n 



N (C,H5)2 



NKX - 697 
(CjH6)2N-/Q 



NKX - 698 



NKX - 695 




N (CzHbDz NO3- 



BF4- 



[006 1 ] z(7)mmizj: 0 s ^mititco^^^^mizts 
Mm±mmmmm.<^ 10/10 oajiait 



5cO-»fy7Vl'No. 2lrREF. (I-369i^ 

[*i 1 ] ^1 1 : mmm\<7iW^t^^ 



( 16) 
[01] 



!tt^T9-l 667 08 




